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 Disaster is a global issue all around the world, and Indonesia has shifted its 
disaster mitigation strategies from emergency response to disaster 
management preparedness. This research analysed factors influencing  
the preparedness of members of the Indonesian emergency and disaster 
association (IEDNA) in the face of natural disasters in Indonesia.  
This research is analytical-observational with a cross-sectional approach. 
Sampling was performed on a population of 510 member nurses  
of the IEDNA by the probability sampling technique. Out of the 510 member 
nurses of the IEDNA, 107 were enrolled in this research. The Fisher’s exact 
test results show that knowledge had p= 0.001 (p< 0.05), while facilities and 
infrastructures availability p= 0.000 (p< 0.05), in their effects on nurse 
preparedness. The multivariate analysis yielded Exp(B) of 0.022 for 
knowledge and Exp(B) of 0.003 for facilities and infrastructures availability, 
while the Nagelkerke’s R-squared obtained was 66%. The variable 
preparedness was largely good, and there were significant relationships of 
knowledge and facilities and infrastructures availability to the preparedness 
of members of the IEDNA. The strongest factor was knowledge. 
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1. INTRODUCTION  
Disaster becomes a problem of the whole world due to its complexity and need for mitigation. 
Disaster mitigation encompasses good planning and arrangement that will allow for directed and integrated 
implementation. All countries across the globe are potentially at risk of natural disaster.  
Indonesia is a country prone to catastrophic events for its geological characteristics with active volcanoes and 
geological faults, placing it at risk of earthquakes, landslides, tsunamis, and floods. Active tectonic plates 
also run through the territory, for example, the Eurasian Plate, Indo-Australian Plate, and underlying  
Pacific Plate [1, 2].  
Vulnerability to calamity in Indonesia has shifted the disaster mitigation strategies from emergency 
response to disaster management preparedness, and this becomes the cross-sectorial responsibilities  
of the Government, non-governmental organizations, and the society along with health care providers, 
notably the nurse [3, 4] as a principal part of disaster preparedness [5]. According to Melnikov, Itzhaki,  
and Kagan, nurses’ preparedness is influenced by three factors, namely, the nurses’ knowledge regarding 
disaster, realistic judgment of disaster, and self-efficacy to perform preparedness [6]. Further, Phetrico and 
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Loerzus argue that facilities and infrastructures availability and government policies influence nurses’ 
preparedness [7]. Besides, Mondargue and Lircones proved that nurses’ individual factors also affect their 
preparedness in facing disaster, namely, knowledge and attitude [8]. Meanwhile, Veenema et al., pointed out 
that, in principle, nurses’ preparedness in facing disaster is determined by individual and organizational 
resource factors, where the former includes matters pertaining to the nurses’ individual capacity such as 
knowledge and attitude, while the latter refers to the supporting factors available in the institutions in which 
the nurses work, for instance, facilities and infrastructures [5]. 
The nurses’ preparedness will be good if the nurses’ knowledge and education in relation  
to preparedness are also good. In other words, the knowledge factor is inseparable from nurses’ preparedness [9]. 
Excellent disaster mitigation will be able to reduce loss of life, asset, or other things [10, 11].  
Nurses should have an understanding of the aforementioned, although, in some cases, they might poorly 
understand their own roles both during the disaster preparedness phase and when handling the situation 
following a disaster [4]. Of several factors potentially influencing nurses’ preparedness in facing disaster, two 
became a focus of this research, namely, knowledge and availability of disaster mitigation facilities and 
infrastructures. This research intended to analyze the factors influencing the preparedness of members of the 
Indonesian emergency and disaster nurses association (IEDNA) in facing natural disasters in Indonesia. 
 
 
2.  RESEARCH METHOD 
This research is analytical-observational with a cross-sectional approach [12]. The participants were 
nurses working at the hospital, educational institution and community health centre and they are members of 
the Indonesian emergency and disaster nurses association (IEDNA). This research involved six Indonesian 
provinces affected by natural disasters since 2004 until 2019, namely, the provinces of Aceh, Banten, Special 
Region of Yogyakarta, Central Sulawesi, West Nusa Tenggara, and Papua. The data collection employed 
Google Forms, and prospective respondents, sampled by the probability sampling technique [13],  
were required to fill out the forms of consent before completing the questionnaires. The inclusion criteria of 
this research were that the nurses were working or had worked at health care institutions or education 
institutions in the field of emergency and that they were registered as members of the IEDNA. This survey 
was previously performed on several IEDNA nurses in East Java to ensure the instrument reliability. 
Research data were collected by three questionnaires of the knowledge, availability of facilities and 
infrastructures, and preparedness of IEDNA nurses in facing disasters in Indonesia. The 9-question 
knowledge questionnaire was adopted from the guide of the Research Centre for Oceanography  
of the Indonesian Institutes of Sciences on the society and school community’s level of preparedness 
measurement [14] with a Cronbach’s alpha of 0.721. The 18-question questionnaire of the nurses’ perception 
on facilities and infrastructures availability was adopted from Regulation of the Minister of Home Affairs 
No. 27 of 2007 on the Guide to Facilities and Infrastructures Preparation for Disaster Mitigation [15],  
which used a five-point Likert scale with the following criteria: 5 for “strongly agree,” 4 for “agree,” 3 for 
“neither agree nor disagree,” 2 for “disagree,” and 1 for “strongly disagree.” The questionnaire had a 
Cronbach’s alpha of 0.768. Lastly, the 33-question nurses’ preparedness questionnaire adopted the Japanese 
Disaster Nursing Readiness Evaluation Index developed by Maeda, Kotera, Matsuda, and Huebner, (2018), 
using a four-point Likert scale with the following criteria: 4 for “always,” 3 for “frequently,” 2 for 
“occasionally,” and 1 for “never” [16]. The last questionnaire was translated from English to Indonesian by a 
professional translator and expert in the field of disaster nursing, with a Cronbach’s alpha of 0.739,   
the statistical test for analyzing the relationship of knowledge and facilities and infrastructures availability  
to the preparedness of IEDNA members used a Fisher’s exact test at a 95% significance level [17].  
This research was granted a letter of ethical feasibility from the Medical Research Ethics Committee  
of the Faculty of Medicine, Universitas Mataram, No. 33/UN18.F7/ETIK/2020.  
 
 
3.  RESULTS AND DISCUSSION 
Out of 510 nurses, 107 participated in this research and met the inclusion criteria. Table 1 show that 
most of the respondents were male and of the age ranges of 31-40 years. The respondents were majorly 
graduates of nursing or medicine Bachelor’s degree programs, of married status, and in service at the 
emergency department (ED). The best part of the respondents had been working as nurses for 10-20 years 
and had been performing emergency services for< 1 year and between 1-5 years as shown in Tabel 1. Table 2 
shows that nearly all respondents agreed that nurses have a role in not only the disaster preparedness phase, 
but also in the response and post-disaster phases.   
Table 3 shows that most of the respondents had a good level of knowledge and preparedness  
to face disaster. Based on the Fisher’s exact test result, H0 was rejected, meaning that there was a significant 
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relationship between knowledge and IEDNA nurses’ preparedness. Similarly, Table 4 shows that most of the 
respondents had well the availability of facilities and infrastructures for facing disaster. The Fisher’s exact test 
result statistically suggests that H0 should be rejected, meaning that there was a significant relationship between 
the perception on facilities and infrastructures availability and the preparedness of IEDNA nurses in Indonesia. 
 
 
Table 1. Characteristics of demographic 




Male 60 56.1 
  
Female 47 43.9 
  




< 30 years 36 33.6 
  
31 - 40 years 50 46.7 
  
41 - 50 years 17 15.9 
  
> 50 years 4 3.7 
  
Total 107 100.0 
3 The highest level of education attained   
  Three-year vocational nursing education 33 30.8 
  Bachelor of Nursing/ Bachelor of Health Science 60 56.1 
  Master degree in nursing or health science 14 13.1 
  Total 107 100.0 
4 Marital status   
  Married 78 72.9 
  Single 29 27.1 
  Total 107 100.0 








  Intensive Care Unit/High Care Unit 10 9.3 
  Operating theater 2 1.9 








  Community health center 11 10.3 
  Total 107 100.0 
   
 
Table 2. Nurses in the preparedness phase, response phase, and post-disaster phase 
No Characteristic n % 
1 The Role of Nurses in the Preparedness (Pre-Disaster) Phase   
  Yes 101 94.4 
  No 6 5.6 
  Total 107 100.0 
2 The Role of Nurses in the Disaster Response Phase   
  Yes 104 97.2 
  No 3 2.8 
  Total 107 100.0 
3 The Role of Nurses in the Post-Disaster Phase   
  Yes 102 95.3 
  No 5 4.7 
  Total 107 100.0 
 
 
Table 3. The results of fisher’s test on relationship between knowledge and emergency and disaster nurses’ 
preparedness in Indonesia 
   
Emergency nurses’ preparedness OR p-value 
   
Poor Good 
  
   
N % n % 
Knowledge 
Poor 5 50.0 6 6.2 15.167 0.001 
 
 
Good 5 50.0 91 93.8   
    Total 10 100.0 97 100.0   
 
 
This research used a logistic regression analysis under the backward LR method.  
The Hosmer-Lemeshow test result suggests the reception of H0, meaning that the model was acceptable and 
that hypothesis testing was performable since no significant difference was found between the model and  
the observation value. Meanwhile, the Nagelkerke R-square value show that the variable preparedness could 
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be explained by knowledge and facilities and infrastructures availability at 66% and by other factors outside 
the model investigated at 34%. Based on the multivariate analysis result, knowledge had a stronger effect on 
IEDNA nurses’ preparedness than facilities and infrastructures availability as shown in Table 5. 
 
 
Table 4. The results of Fisher’s test on relationship between the availability of facilities and infrastructures 
and emergency and disaster nurses’ preparedness in Indonesia 
   
Emergency nurses’ preparedness OR p-value 
   
Poor Good 
  
   
n % n % 
Facilities and 
infrastructures availability 
Poor 6 60.0 1 1.0 
144.000 0.000 Good 4 40.0 96 99.0 
    Total 10 100.0 97 100.0 
 
 
Table 5. The results of multivariate analysis on relationship between knowledge, the availability of facilities 
and infrastructures and emergency and disaster nurses’ preparedness in Indonesia  
Variabel B p-value Exp(B) 
Hosmer and Nagelkerke 
Lemeshow test R square 
Knowledge -3.823 0.002 0.022 
0.989 0.660 Facilities and infrastructures availability -5.910 0.000 0.003 
Constant 4.511 0.000 90.987 
 
 
3.1.  Knowledge on disaster preparedness 
Knowledge is one of the components of predisposition factor that makes it easy for one to do 
something, or, in other words, it triggers the behavior of an individual, group, or society. It is one of the keys 
to the creation of an individual behavior, where behavior that arises on the basis of knowledge will usually 
remain in an individual longer than one which is not built upon knowledge [18]. As pointed out by 
Mondargue and Lircones, knowledge is among the factors that influence nurses’ level of preparedness in 
facing and handling disaster [8, 19]. 
      The result of the bivariate analysis between knowledge and nurses’ preparedness in facing 
earthquake, tsunami and flood disaster indicates a significant relationship. The result shows that 97.2%  
of the nurses were of good knowledge. This agrees with the research by Ahayalimudin and Osman,  
which states that 80% of the nurses had good knowledge on disaster and how to manage it [20].  
Hermawati et al., found that the nurses’ knowledge and preparedness were at moderate levels [21].  
This research also agrees with the research by Mary, which found the nurses’ knowledge of disaster 
preparedness to be at a 55% rate [22]. However, this research shows dissimilarities with the research by 
Seyedin et al., which found the nurses’ knowledge of disaster preparedness as poor, and that by Ghanbari et 
al., which also found the average score of the nurses’ disaster preparedness knowledge to below [23, 24].  
It was also discovered in a separate study that emergency nurses lacked sufficient knowledge of disaster 
management [25].  
 According to Chen et al., knowledge is a factor that can shape preparedness in individuals, including 
nurses, in facing disaster [9]. Good knowledge in nurses is expected to form an appropriate mindset in 
executing disaster mitigation management, especially when it comes to preparedness. In the event of a 
disaster, a nurse is expected to act according to his/her role when assisting the patients and the person who 
visit the patient, hence preventing disaster impacts such as one on physical or mental health. 
The research results show that 56.1% of the nurses held a Bachelor’s degree in nursing. Nurses of a 
high level of education will have a more complex knowledge on disaster preparedness [9], which will help 
them make a quick, accurate decision on a program or public treatment necessary when a disaster strikes. 
IEDNA nurses’ knowledge and preparedness were closely related. The nurses’ preparedness would be good 
if their knowledge or education relating to preparedness was also good, suggesting that knowledge was 
indispensable to the nurses’ preparedness. In addition to knowledge and education, experience in disaster 
management and training also have a significant effect on nurse preparedness in facing disasters [26, 27].  
As held by Ahayalimudin et al., sufficiency of knowledge and practice can depict a positive attitude in an 
involvement with a disaster response [25]. From the nurses’ knowledge, it can be concluded that good 
knowledge will give good preparedness too. It was concluded in this research then that knowledge has a 
relationship with nurses’ preparedness in facing disasters in Indonesia. 
 
3.2.  Availability of disaster management facilities and infrastructures 
The result of bivariate analysis between availability of facilities and infrastructures and emergency 
nurses’ preparedness regarding natural disaster indicates a significant relationship. Facilities and 
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infrastructures are a critical factor which is highly valuable to the preparedness of all elements, be it the 
people, the Government, or school community, in facing disaster. Adequate disaster mitigation facilities and 
infrastructures offer a high degree of ease in the preparation to face disaster, including the mitigation, 
preparedness, emergency response, evacuation, rehabilitation, and recovery. The nurses’ preparedness in 
facing disaster is inseparable from the availability of facilities and infrastructures as all efforts that the nurses 
make, whether it is planning, disaster socialization for the community, disaster simulation, or health services 
for disaster victims, require facilities and infrastructures such as evacuation tools, modes of transportation, 
material and information delivery media, medical equipment as aid during a disaster [7]. Veenema et al., 
assert in their research article that the availability of facilities and infrastructures is one of the contributing 
factors that determines how good a nurse’s preparedness is in facing disaster [28]. 
The Indonesian Government constantly makes efforts to provide disaster preparedness facilities and 
infrastructures. This is proven by Regulation of the Minister of Home Affairs No. 27 on the Guide to Facilities and 
Infrastructures Preparation in Disaster Mitigation, which makes a division into general facilities and infrastructures, 
consisting of  1) early warning system according to the condition and capacity of the region, 2) disaster posts along 
with supporting equipment, 3) operational vehicles according to the condition of the region, 4) disaster 
vulnerability map, 5) evacuation routes and locations, 6) fixed procedure, 7) public kitchens along with  
the logistics, 8) health posts with health personnel and medications, 9) emergency signs, 10) sanitation, 11) data 
collection equipment, and 12) temporary locations for evacuees, and special facilities, consisting of 1) media 
centers, 2) official spokespersons, 3) field hospitals along with health equipment support, 4) trauma centers,  
5) local modes of transportation, and 6) mass graves for casualties [15]. Based on the description above, it can be 
concluded that the availability of facilities and infrastructures is also a crucial factor related to the preparedness of 
the emergency and disaster nurses in Indonesia in facing disaster. Therefore, it is important that IEDNA and health 
services complement training facilities and infrastructure and disaster management simulation to support  
the preparedness of emergency nurses in dealing with disasters in Indonesia. 
 
3.3.  Preparedness of the emergency and disaster nurses in Indonesia 
The result of the coefficient of determination testing by a Nagelkerke R-squared in this research 
shows that the variables in this research exerted influence on the preparedness of the emergency and disaster 
nurses in Indonesia at 66%, while the remaining 34% influence came from other factors. The researchers 
observed some other factors that could influence the preparedness of the IEDNA nurses, including planning, 
the society’s level of education, nurse’s level of stress, and communication. This is as reported by Ahmad, 
Ahsan and Fathoni, that 63.7% of the society never received any disaster preparedness knowledge or training, 
although if the society had an adequate knowledge of danger, vulnerability, risk, and disaster risk reduction 
activities, effective society action in facing disaster could be devised [29].  Maeda et al., mentioned six 
dimensions that can influence nurses’ preparedness, namely, 1) communication skills for teamwork,  
2) adaptability to stressful situations in a disaster location, 3) practical skills for disaster response,  
4) emergency nursing skills, 5) cooperation skills, and 6) effective stress coping skills [16]. Another study 
also made a reference to four factors that can influence nurses’ preparedness, namely, 1) critical thinking 
skills, 2) technical skills, 3) general diagnostics, and 4) communication skills [30]. 
 
 
4.  CONCLUSION   
This study reveals that the knowledge of most IEDNA nurses and the availability of disaster 
management facilities and infrastructure are in a good category. There was a significant relationship of 
knowledge and availability of facilities and infrastructures to IEDNA nurses’ preparedness. Knowledge was 
the strongest factor in influencing preparedness of IEDNA nurses. The limitation of this research was that it 
only involved two independent variables-knowledge and facilities and infrastructures availability-as a focus. 
It can be recommended that future researchers should analyze other factors which affect the preparedness of 
emergency nurses in facing disasters, such as experience and training in disaster simulation. 
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